Glycyrrhizae Radix Inhibits Osteoclast Differentiation by Inhibiting c-Fos-Dependent NFATc1 Expression.
Osteoporosis results from imbalance between new bone formation and bone resorption leading to bone loss and is especially troublesome for postmenopausal women who suffer from estrogen deficiency. The ability of new therapeutic agents to treat this bone disease with minimal side effects has been extensively reported on and is continuously being sought out by researchers in this field. Thus, the purpose of this study was to investigate a natural herb that was already being used as a new treatment for osteoporosis. Here we found that water extract of Glycyrrhizae radix (GR) inhibits receptor activator of nuclear factor-[Formula: see text]B ligand (RANKL)-induced osteoclast differentiation in a dose-dependent manner without causing cytotoxicity. The mRNA expression of c-Fos, nuclear factor of activated T cells cytoplasmic 1 (NFATc1), tartrate-resistant acid phosphatase (TRAP), and osteoclast-associated receptor (OSCAR) was considerably inhibited by GR treatment. GR inhibited RANKL-mediated c-Fos and NFATc1 expression in a dose-dependent manner. GR inhibited the degradation of I-[Formula: see text]B in RANKL-stimulated BMMs. However, GR-mediated inhibition of osteoclast differentiation and osteoclast-specific gene expression, including NFATc1, was reversed by ectopic expression of c-Fos. Also, GR significantly inhibited osteoclast formation in mouse calvariae in the presence of IL-1 and prostaglandin E2 (PGE2). Taken together, these results suggest that GR inhibited osteoclast differentiation, raising the possibility that GR may serve as a useful drug for osteoporosis.